This study investigated if CAOS TKA cases complicated by challenging patient conditions would negatively impact the perioperative outcomes of surgery. Early outcome data on 51 TKA's from a multicenter, consecutive series were analyzed. The patients were separated into challenging and standard case groups according to the criteria of age, BMI, and severity of deformity. The two groups did not exhibit significant differences in any of the early outcomes. Our study demonstrates consistent early results using CAOS TKA irrespective of patient conditions.
Introduction
Total knee arthroplasty (TKA) is a largely successful surgical treatment for end-stage osteoarthritis. However, it has been shown that some challenging conditions, such as advanced age, obesity, and severe deformity or stiffness can increase surgical time and length of stay, as well as the risk of inferior function and early failure for conventional TKA [1] [2] [3] [4] . These findings indicate that the type of patient or local condition of the knee may sometimes challenge the results of the surgery.
Computer-assisted orthopedic system (CAOS) TKA has been introduced as an advanced surgical tool intended to provide intraoperative guidance that may mitigate the impact of these challenges, potentially making the surgery particularly beneficial for the "challenging" case. Multiple studies on CAOS TKA concluded that it offers significant advantages in both intraoperative outcomes and implant alignment [5] [6] [7] . However, limited data is available assessing the outcomes of challenging patient conditions as compared to "standard" TKA cases. Current available reports on challenging CAOS TKA outcomes have mainly focused on the impact of coronal extra-articular deformity [8] [9] [10] . The goal of this study was to investigate if CAOS TKA also exhibits differences between challenging and standard cases in terms of the early outcomes, similar to those observed with conventional TKA.
Materials and Methods
With institutional review board-approval and patient's signed informed consent, a multicentre, consecutive case series study was conducted by 5 surgeons in a total of 51 patients (51 knees). All cases were primary TKA using the Optetrak Logic ® Knee System (Exactech Inc, Gainesville, FL, USA) with the assistance of a contemporary CAOS system (ExactechGPS ® , Blue-Ortho, Gieres, FR). "Challenging" cases were identified from the series with one or more of the following conditions: 1) age greater than 80 years, 2) BMI greater than 35, 3) coronal deformity greater than 15°, and 4) range of flexion (ROM) less than 90°. The remaining cases were grouped as "standard" cases. Early outcomes from the 6-month postoperative visit were compared between the standard and challenging case groups. Patients were assessed for: Range of Motion (ROM), the Hospital for Special Surgery Knee Score (HSS), the 2011 Knee Society Score (KSS), and the Knee Injury and Osteoarthritis Outcome Score (KOOS). In addition, patient satisfaction in Visual Analog Scale (VAS, 1 to 10 with 10 indicates highest satisfaction) at 6-month postoperatively visit and implant related complications were reviewed. Statistical significance was defined as p < 0.05.
Results
Nineteen patients were identified as challenging cases, whereas the remaining thirty-two patients were grouped as standard cases (Table 1) . A summary of 6-month outcomes in the standard and challenging groups is presented in Table 2 . The challenging patients were found to have approximately 9° less flexion compared to the standard patients. A general trend was observed that the challenging cases tended to gain more improvement in outcome scores (Table 2) , though the differences in improvement were statistically insignificant between the two groups. All the gains in clinical scores in both groups were well above the Minimal Clinically Important Difference (MCID), suggesting significant improvement in the condition of these patients in both groups after TKA. Similarly, no statistical difference was found in the 6-month outcome scores and patient satisfaction VAS between the groups. No implant related early complications were reported in this series. Table 1 . Baseline patient characteristics of the challenging and standard case groups. Table 2 . Early outcomes at 6-months postoperatively.
Discussion
This study demonstrates that contrary to conventional TKA, CAOS TKA patients challenged by conditions such as BMI, age, and deformity did not exhibit inferior outcomes in response to the surgery except for ROM, compared to the standard cases. Even with the slight less ROM in the early outcome of challenging patients compared to standard patients, both group achieved on average ≥110° flexion, which is sufficient for most daily activities. It should be noted this study only investigated the impact of challenging conditions in early TKA outcomes (6-month postop). Longer-term follow-up is needed to determine the stabilized clinical outcomes in the future study.
As CAOS TKA has been proven to offer significant improvement in surgical accuracy compared to conventional TKA, cases with challenging patient conditions are perceived to especially benefit from the intraoperative surgical guidance, thereafter leading to more consistent outcomes compared to standard cases. This benefit has been already demonstrated by case studies and clinical series on patients with severe coronal deformity [5] [6] [7] . The findings from this study suggested that CAOS TKA may be considered as an effective and appealing option in the cases with challenging patient conditions. 5 References
